Objective: The aim of the study was to assess the effectiveness and safety of long-term sibutramine therapy in routine clinical practice. Methods: In total, 98,774 patients (82.3% women, 17.7% men) from 142 cities of the Russian Federation were enrolled in the PRIMAV-ERA program. The mean age of the patients was 39.39 ± 10.38 years, the mean body weight was 99.1 ± 14.28 kg, and the mean BMI was 35.7 ± 4.41 kg/m 2 . The duration of the sibutramine therapy was determined by physicians: 59.3% of patients took the drug for 6 months, the treatment course of 37.7% of patients was 12 months, and 3% of patients had treatment for 3 months. Results: The BMI reduction correlated with the treatment duration: 3.4 ± 1.53 kg/m 2 after 3 months of therapy, 5.4 ± 2.22 kg/m 2 after 6 months, and 7.2 ± 3.07 kg/m 2 after 12 months. The body weight reduction after 3, 6 and 12 months of treatment was 9.5%, 15.1%, and 19.7%, respectively. The body weight loss associated with sibutramine treatment was accompanied by a slight decrease in blood pressure and did not lead to any significant increases of the heart rate. Conclusions: The results of the PRIMAVERA study confirmed the lack of increased risk of using sibutramine in routine clinical practice in patients without underlying cardiovascular disease and low rate of adverse events.
Introduction
Despite the established global strategy for nutrition, physical activity and health, the number of overweight and obese people is multiplying year by year. As reported by the WHO in 2014, more than 600 million individuals (11% of men and 13% of women) suffer from obesity. Overweight people were several-fold more widespread -more than 1.3 billion adults, or 39% of the world population [1] .
Pharmacotherapy is being used to increase the number of patients who achieve clinically significant results [2] . Given that obesity is often associated with functional disorders in the hypothalamus and other centers responsible for eating behavior, as well as with certain neurotransmitter metabolism disturbances, the prescription of several centrally acting drugs seems to be well justified [3, 4] . The only centrally acting anti-obesity drug in the Russian Federation is sibutramine.
Sibutramine has been used in routine clinical practice for more than 10 years. A metaanalysis of randomized placebo-controlled studies demonstrates that the effectiveness of obesity treatment substantially increases after sibutramine administration: The number of patients who achieved a weight reduction by 5% and 10% of their initial weight grew by 32% and 18%, respectively [5] . Sibutramine therapy also has an effect on the long-term results, with a 10-30% increase in the number of persons who successfully maintain their body weight reduction ('successful' means the maintenance of 80-100% of lost weight) [2, 5] . The metabolic effects of sibutramine include a reduction in waist circumference, a decrease in the triglyceride (TG) level, an increase of low-density lipoprotein (LDL) levels, and a lowering of glycohemoglobin (HbA1C) and fasting glycemia values in patients with type 2 diabetes mellitus (DM2) and obesity [5, 6] .
The results of international trials were the basis for further development and implementation of the safety assessment system for obesity drug therapy with sibutramine [7] [8] [9] . The aims of the PRIMAVERA trial were to assess the effectiveness and safety of long-term sibutramine therapy in routine clinical practice of obesity treatment and to determine the spectrum of adverse events (AEs) recorded during sibutramine therapy.
Material and Methods
The All-Russia Non-Interventional Program of Reduxine Safety Monitoring for Weight Reduction in Patients with Alimentary Obesity in Routine Clinical Practice (PRIMAVERA trial) was carried out in the period from November 2012 to July 2015.
3,095 physicians (general practitioners, endocrinologists, gastroenterologists, gynecologists, neurologists, and cardiologists) from 142 cities and towns of Russia participated in the study. The physicians entered demographic data, anthropometric data, medication, and clinical variables in standardized documentation forms. On-site monitoring was provided by medical science liaisons from the Russian pharmaceutical company PROMOMED, the sponsor of the PRIMAVERA study. Data were entered into a separate database and were monitored by employees responsible for data evaluation. The observational program was registered by the Ministry of Health of the Russian Federation, approved by the Independent Interdisciplinary Committee for Ethical Review of Clinical Trials on October 12, 2012 (Protocol No.16) in accordance with the Principles of Good Clinical Practice, and registered in the international register for clinical trials (ClinicalTrials.gov NCT01773733).
The statistical analysis of data was carried out using SPSS 17.0.0 (IBM, Armonk, NY, USA). For the purpose of effectiveness and safety parameters, the statistical significance of changes was tested on the basis of nonparametric methods, i.e. the Wilcoxon Signed Rank test. The data were analyzed both within the Intentto-Treat (ITT) population and in separate groups with comorbidities. Data are presented as mean ± SD, median, minimum, maximum, and frequencies in percent.
The total number of patients amounted to 98,774. 5,461 patients ended their participation in the program at the screening stage because of contraindications to sibutramine treatment, including 4,696 who were not included because of cardiovascular risk. All enrolled patients who took at least one dose of the study drug were subject to safety monitoring. The safety evaluation population involved 93,313 patients. 25 .2% of the case report forms were not included in the evaluation process due to incorrect completion of the assessed parameters.
The statistical analysis related to 69,810 case report forms of patients who were considered as the therapy effectiveness population. The study population comprised of 82.3% (57,456) women and 17.7% (12, 354) men. The mean age of patients was 39.39 ± 10.376 years; the cohort included mainly patients of the middle age group: 25-39 years (46.3%) and 40-54 years (38.2%) ( table 1 ). 55% of patients had comorbidities that had been diagnosed before they were enrolled in the study. The main registered comorbidities were as follows: DM2 -18.8% of patients (13, 155) , arterial hypertension (AH) controlled by antihypertensive drugs -6.5% of patients (4,537), dyslipidemia -4.8% of patients (3,337), impaired fasting glucose or impaired glucose tolerance -3.3% of patients (2,333), joint diseases (osteoarthrosis, spondylosis) -3.3% of patients (2,330), gynecological disorders (uterine fibroids, polycystic ovary syndrome, ovarian dysfunction, infertility, endometrial hyperplasia) -9.8% of patients (6,871), gastrointestinal diseases -1.2% of patients (839), others -4.0% of patients (2,803).
All decisions concerning treatment duration and withdrawal were made according to the package insert by physicians or by patients themselves. The mean course of sibutramine therapy was 8.1 months. 26,263 patients (37.7%) completed the 12-month therapy course; most of the patients took the drug for 6 months (41,431 patients (59.3%)), while the remaining 2,116 patients (3%) took it for 3 months.
Results

Anthropometric Parameters
Weight, BMI, and waist circumference before and after treatment were analyzed to assess the effectiveness of sibutramine. The diagnosis of obesity was no longer applicable to 17,663 patients (25.3%) after just a 3-month course of treatment; this category moved to overweight. In the course of the program, 14.1% of patients achieved normal body weight (BMI < 25 kg/m 2 ). The degree of obesity assessed by BMI was reduced in 23.5% of patients, and morbid obesity (BMI > 40 kg/m 2 ) was eliminated in 12.6% of patients. The positive effect on body weight resulted in a mean BMI reduction of 3.4 ± 1.53 kg/m 2 (9.5 ± 4.28 kg on average) after 3 months of treatment. After 6 months of treatment, the mean BMI reduction was 5.4 ± 2.22 kg/m 2 (15.0 ± 6.22 kg) (p < 0.001). The BMI reduction in the 12-month treatment group was 2.12 times higher and amounted to 7.2 ± 3.07 kg/m 2 (20.0 ± 8.62 kg) (p < 0.001). ( fig. 1 ).
The mean waist circumference decreases after 3, 6 and 12 months of therapy were 6.3 ± 4.31 cm, 10.6 ± 6.30 cm and 16.0 ± 8.94 cm, respectively. Tables 2 and 3 demonstrate the impact of the sibutramine treatment on body weight and waist circumference, depending on the comorbidities present. An analysis of comorbidities was carried out in order to assess the impact of long-term sibutramine therapy on cardiovascular variables in patients with an increased risk of AEs.
Therefore, the positive effect of sibutramine treatment in patients without contraindications depends on the therapy duration and showed no direct correlation with comorbid diseases. One of the purposes of the PRIMAVERA study was to determine the optimal duration of the therapy. It was shown that 45,016 patients (64.5%) reached a clinically relevant weight loss of ≥ 10% after 6 months. Moreover, 11,846 (17.5%) of them lost ≥ 20% of their initial weight. A subgroup of patients, who achieved a clinically significant weight loss but did not approach the target values, continued the therapy for a total of 12 months. The result of 1 year of therapy was a clinically significant weight loss in 26,263 patients (37.7%): 10-20% in 13,683 patients (52.1%) and ≥ 20% in 11,057 patients (42.1%).
Cardiovascular Parameters
The control of cardiovascular risk is the most important item in sibutramine safety monitoring. In the PRIMAVERA trial, stringent cardiovascular parameter monitoring was scheduled every 2 weeks during the first 3 months of treatment, monthly during months 4-6 of treatment, and every 3 months for the following therapy period. If an increase in systolic (SBP) or diastolic (DBP) blood pressure by more than 10 mm Hg at two consecutive visits or an increase in blood pressure (BP) to 145/90 mm Hg or more, or a heart acceleration of more than 10 BPM was reported, it was recommended to discontinue the drug. A single increase in SBP or DBP of more than 10 mm Hg or a HR increase of up to 10 BPM between any two visits was registered in 18,151 patients (26%). An increase in these variables at two consecutive visits throughout the therapy period was recorded in 2.57% of patients (1, 794) , mostly during the first 3 months of treatment. The analysis of BP and HR revealed that they did not change significantly either in patients who completed a 3-month therapy course or in patients who took sibutramine for 6 months or 1 year. HR remained stable after the 3rd, 6th and 12th month of treatment (mean Δ +0.22 BPM, -0.37 BPM and -0.86 BPM, respectively). These variables are within the margin of error. Therefore, we conclude that this sibutramine treatment does not lead to any decline in HR values. As for BP, a clinically non-significant decrease in SBP and DBP occurred during both 6 and 12 months of treatment. At the same time, a more apparent weight reduction had a more significant positive effect on the BP. The average SBP and DBP reduction during 12 months of therapy was -2.36 and -2.09 mm Hg, respectively (p < 0.001) ( fig. 2 ) .
We analyzed the therapy results in patients who had metabolic disorders related to obesity such as DM2, impaired glucose tolerance, metabolic syndrome, dyslipidemia, hypertriglyceridemia, hypercholesterinemia, non-alcoholic fatty liver disease, and controlled arterial hypertension. Weight reduction after long-term (over 6 months) sibutramine treatment in the subgroup of patients with a high cardiometabolic risk (patients with DM2 and metabolic problems) was also accompanied by a decrease in SBP ( ∆ = -1.75 mm Hg) and DBP ( ∆ = -1.52 mm Hg) and did not result in an HR increase ( ∆ = -0.28 BPM). Sibutramine has demonstrated its high tolerability during both 6 and 12 months of therapy. The total number of patients with AEs amounted to 2,903 (3.2%). In 42% of these patients (1,219, 1.7% of the whole study group), these AEs were probably or definitely linked to sibutramine treatment according to the rating of the physicians, and a possible link (i.e. other causes are also conceivable) was assumed in 36% (1,045, 1.5% of the whole study group). We registered no serious AEs related to drug intake. Single non-repeating AEs (29%) accounted for most of the AEs observed. Their percentages were as follows : dry mouth 39.0%, headaches 22.0%, insomnia 19.5%, BP increase 7.3%, change in mood 7.3%, and tachycardia 4.9%. As a rule, these events were mild and decreased with the continuation of drug administration. The AEs that arose led to the dropout of only 127 patients (0.18%). The overwhelming majority of patients had no need to discontinue the drug because of AEs.
Thus, the results obtained from the PRIMAVERA observational program confirmed the lack of an increased risk in patients without contraindications and a low rate of AEs in routine clinical practice.
Discussion
The analysis of the PRIMAVERA program results, which included an ITT population of 69,810 patients taking sibutramine in routine clinical practice, demonstrates that clinically significant results (a weight reduction ≥ 5%) were achieved in 92.5% of cases.
The acceptance of the disease's chronicity and the necessity of continuous treatment form the basis of the modern approach to obesity therapy. All national and international clinical guidelines for obesity treatment insist on the importance of behavior therapy, enabling the patients to develop and reinforce new skills in eating behavior [10] [11] [12] [13] . In order to achieve the desired effects, it is essential to change lifestyle habits, which includes dietary treatment and increasing physical activity. However, changing lifestyle to successfully reduce body mass requires high efforts from patients that are not always achievable in real clinical practice, which results in poor effectiveness of treatment: not more than 10% of obese people are able to obtain the intended effects in response to conventional therapy [14] [15] [16] [17] [18] . A long-term observation has shown that, despite various weight improvement programs which included diet therapy and physical exercise, there was not only no weight reduction over 10 years, but body weight actually increased by 1.6-2% on average [14] [15] [16] [17] [18] .
Monitoring of therapy effectiveness is an important part of the algorithm for monitoring the use of anti-obesity drugs. The first month of treatment was the point for the first effectiveness control. The treatment was considered to be primary effective in the event of weight reduction of ≥ 2 kg within a month. The results obtained demonstrate a high level of therapy response: 49,941 patients (71.5%) passed the 2 kg threshold. The next effectiveness control took place after 3 months of treatment, when a loss of ≥ 5% of the initial weight was considered a positive result. In 64,574 cases (92.5%) weight loss over 5% was achieved after 3 months of sibutramine therapy. Other studies on sibutramine in primary care medicine report 5% weight reduction in 57-77% of cases [8, 19, 20] . According to the results of a meta-analysis of double-blind placebo-controlled weight loss studies, sibutramine treatment increased the absolute percentage of 5% and 10% responders by 32% and 18%, respectively [5] . Our study was not randomized, and it may explain the significantly higher rate of therapy responders.
According to the package insert, it is recommended to withdraw sibutramine in order to reduce therapy risks if there is no 5% weight loss during 3 months of treatment. In our study, only 2,116 (3%) of 5,236 (7.5%) non-responders discontinued the drug after 3 months. Dose adjustment (10 or 15 mg) and therapy duration were at the physician's discretion in accordance with the therapy results and the level of the patient's satisfaction. It is important to note that there were no significant differences between the therapy results of with 10 and 15 mg. We assume that individual attributes of patients were the determining factors.
Another important point concerning sibutramine therapy is weight regain, i.e. an increase in body mass over 3 kg compared with the previously reached result. Among the responders to the treatment (based on results after 3 months), weight regain during the treatment course was reported in only 0.41% of cases. A patient's lack of compliance can be a possible reason for weight regain. Results of previous studies have shown that patients treated with sibutramine achieved successful weight maintenance 10-30% more frequently than those given a placebo medication (successful weight maintenance defined as maintaining 80-100% of the initial weight loss) [7, 8, 21] . This observation is, however, limited by the varying definitions of weight maintenance between the studies. Moreover, the studies by Mathus-Vliegen et al. [7] and by Apfelbaum et al. [21] assessed weight maintenance after a period of very-low-calorie diets.
Thus, we can recommend at least a 6-month course of sibutramine therapy to reach a sufficient body weight reduction of more than 10% and to maintain the attained result. The possibility and reasonableness of the treatment's extension up to 12 months depends on the results. In previous studies, according to the results of magnetic resonance imaging, it was shown that the reduction in waist circumference in patients undergoing sibutramine therapy occurred thanks to reducing the amount of both subcutaneous and visceral fat in the abdominal area [22] . As demonstrated in the present study, the results of sibutramine therapy depend on its duration. Taking into account the role of visceral fat in the development of metabolic complications, this results also make longer therapy (up to 12 months) a reasonable choice.
The SCOUT trial evaluated the incidence of cardiovascular disease and death among highrisk subjects who participated in diet and exercise programs [9] . As our study was a primary health care trial, sibutramine was already contraindicated in patients with pre-existing cardiovascular disease. Under primary care conditions, no serious AE was registered, and sibutramine therapy proved to be safe. A high tolerability of the drug was demonstrated -the total number of AEs in the course of 6-12 months of treatment does not exceed 3.2%. Weight loss is recommended in all major guidelines for antihypertensive therapy [22, 23] . As sibutramine is effective in managing obesity, it helps to prevent the clinical consequences of obesity and cardiovascular disease risk factors.
A favorable safety profile of sibutramine and the absence of any influence on ambulatory BP and HR in patients without cardiovascular diseases were confirmed in our study. Most studies showed no or only minimal changes in SBP, but a modest increase in DBP [24] [25] [26] [27] . In patients who experience a clinically significant and sustained increase in blood pressure, the drug should be discontinued [24, 28] .
The results of a large cohort study focused on obesity treatment in the UK were published in May 2015 [29] . A cohort of patients with weight loss medication was analyzed: 23,927 patients took sibutramine, and 77,047 took orlistat. Sibutramine therapy was associated with an insignificant increase in the incidence of myocardial infarction and cerebral circulation disorders, but only in those patients who already had a history of ischemic heart disease and cerebrovascular disturbances (hazard ratio 1.69, 95% CI 1.12-2.56). The overall mortality in the group of patients who took sibutramine did not differ from that of the orlistat group (hazard ratio 0.67, 95% CI 0.34-1.32). It was confirmed that sibutramine administration to patients without cardiovascular diseases is not associated with a risk of infarctions or cerebral circulation disorders. Thus it was concluded that permission for sibutramine use in patients without cardiovascular diseases was inappropriately withdrawn.
